A precise and rapid gasometric procedure is described for catalase determination in blood and tissue samples. The enzyme activity assay is performed with the Van Slyke manometric apparatus. In the developed technic, a 45-sec. reaction period is used, and a large liquid-gas interphase is provided with the purpose of preventing the oxygen diffusion from becoming a rate-limiting factor. Under the devised methodological conditions, the rate of oxygen evolution closely follows a parabolic curve which permits the calculation of the initial activity velocity of the enzyme. The oxygen evolvement is directly proportional to the quantity of catalase present in the analyzed sample. Less than 4 mm. are required for each catalase measurement.
SEVERAL

GASOMETRIC METHODS
have been used for determination of catalase activity by direct measurement of the rate of oxygen evolvement resulting from the enzymic decomposition of hydrogen peroxide, but during the last 40 years, no procedure has been described in which the Van (4) ; in that procedure, a special apparatus is employed in which the evolved oxygen is measured by a pressure transducer and a continuous recorder system. In view of the simplicity and general availability of the Van Slyke mano-metric apparatus, it was considered advisable to develop a new method for catalase assay with the use of that equipment. In the technic described in the present paper special consideration has been given to the basic features of the catalase assay which have proved advantageous in the Greenfield and Price method. The released oxygen is measured manometrically after a very short reaction time and conditions have been selected and arranged which provide a large surface area for the assay sample in the Van Slyke extraction chamber, thus facilitating the diffusion of oxygen across the gas-liquid interphase during the reaction period. It was empirically observed by the author that the rate of oxygen evolvement under the conditions of the developed manometric procedure very closely followed a parabolic curve and was directly proportional to the amount of purified catalase and quantity of blood and tissue homogenate present in the sample.
Since the findings were consistent and the results were highly reproducible, these observations permitted the development of a fast and reliable method for determination of the catalase activity in blood and tissue samples.
Method
A conventional
Van Slyke manometric apparatus with a gas extraction chamber calibrated at 0.5, 2.0, 10.0, and 50.0 ml. is used in the catalase assay procedure.
The general technic for handling the apparatus must be employed in carrying out the enzyme activity test. It should be pointed out that for special reasons which will be explained later in this paper the catalase test is performed with 3.0 ml. of solution (S) and that the pressure readings are made at a volume (a) of 7.0 ml. (Fig. 1 is drawn into a 100-l. Linderstr#{216}m-Lang constriction pipet and is added to the phosphate buffer in the cup. During the addition, the pipet is held in a vertical position with its point placed under the surface of the buffer. The transfer of the sample from the pipet is made slowly, the last part being ejected with the use of a rubber bulb. To insure quantitative transfer, the Linderstr#{216}m-Lang pipet is rinsed by drawing phosphate buffer from the cup to the 100-1.J. constriction mark with subsequent delivery of the pipet content to the cup sample. The 1.0-ml. volume in the cup is then introduced into the chamber without admitting any air. Another 0.9 ml. of phosphate buffer is measured into the cup and similarly run into the chamber. This second portion of phosphate is drawn into a 100-.J. Linderstr#{216}m-Lang constriction pipet and is added to the phosphate buffer in the cup. During the addition, the pipet is held in a vertical position with its point placed under the surface of the buffer. The transfer of the sample from the pipet is made slowly, the last part being ejected with the use of a rubber bulb. To insure quantitative transfer, the Linderstr#{216}m-Lang pipet is rinsed by drawing phosphate buffer from the cup to the 100-pJ. constriction mark with subsequent delivery of the pipet content to the cup sample. The 1.0-ml. volume in the cup is then introduced into the chamber without admitting any air. Another 0.9 ml. of phosphate buffer is measured into the cup and similarly run into the chamber. This second portion of phosphate buffer serves to wash into the chamber residuals of the sample which may adhere to the bottom of the cup. With a medicine dropper, four drops of caprylic alcohol are then placed in the cup, and a sufficient part of this reagent is admitted to the chamber to bring the mercury meniscus to the 2.0-mi. mark. A few drops of mercury are then added to the small amount of caprylic alcohol remaining in the cup, and with the chamber stop cock closed, the sample is ready for receipt of the hydrogen peroxide reagent.
Addition of Hydrogen Peroxide Reagent
The addition of the hydrogen peroxide reagent to the sample in the extraction chamber is made with a 1.0-mi. Ostwald-Van Slyke pipet equipped with stop cock and a rubber tip. Between use, this pipet is conveniently kept standing in a tall, narrow beaker placed immediately to the right of the Van Slyke apparatus. The 1.OM 11202 reagent is drawn into the pipet which is then inserted into the cup with the rubber tip pressed against the bottom. The pipet cock isopened, and ifheld in correctposition,there willbe no flow from the pipet.
The admission of the 1.0 ml. of hydrogen peroxide solution to the chamber is made by means of the chamber stop cock. Tmmediately before the opening of that stop cock, a stop watch is started; if an electrical stop watch operated by a foot switch is employed, the starting of the watch can be made at the same second the chamber stop cock is opened.
When the 1.0 ml. of hydrogen peroxide reagent has been transferred through the mercury seal into the extraction chamber, the chamber stop cock is closed, and the Ostwald-Van Slyke pipet is withdrawn and replaced in the beaker for storage. The bore of the chamber stop cock is then sealed with the mercury remaining in the cup. Between 9 and 11 sec. are required for the delivery of the hydrogen peroxide reagent to the chamber.
Reaction Period
By means of the leveling bulb, the mercury in the chamber is lowered smoothly until the mercury has fallen to the 10.0-mi. mark. The stop cock leading to the leveling bulb is closed and is subsequently used for adjustment of the mercury meniscus exactly to the 10.0-mi. mark (Fig.  1 ). This adjustment must have been accomplished by the time a 20-sec. reading is registered on the stop watch. The initial pressure (p0) exerted by the sample is quickly read on the manometer and the shaking of the chamber is immediately started. The shaking is continued for 45 sec. at a rate of 250 rpm (the shaking is started when the stop watch shows a 20-sec. reading and is stopped at 65 sec.).
During the period of shaking, the cock is occasionally opened with a smooth gradual motion to admit mercury from the leveling bulb to keep the mercury meniscus close to the 10.0-ml. mark. The retainment of the mercury meniscus in this narrow part of the extraction chamber assures a small area of contact between the hydrogen peroxide-containing sample and the mercury, and provides a large surface area between the sample and the gas phase in the chamber.
When the 45-sec. shaking period has been reached (when the watch shows the total time of 65 sec.), the shaking of the chamber is stopped, and the mercury meniscus is exactly adjusted to the 10.0-mi. mark (Fig. 1) 
Calculation of CatalaseActivity
The pressure of oxygen evolved in the 45-sec. reaction The effect of the temperature on the blood catalase activity of the five samples studied was found to be quite similar.
Since the temperature curve is not linear, the observed graph is presented in Fig. 4 and the mean Q,and Q10 values are listed in Table 3 . 
Velocity Values Observed for Commercial Catalase Preparations
On the basis of the initial velocity rate determined with the manometric method, the turnover number for the enzyme in a purified catalase powder* prepared from beef liver was found to be 5,120,000. However, the graphs constructed on the basis of these previously reported catalase activity measurements do not pass directly through the zero point, possibly due to the fact that the technics used by those authors differ in many respects from the procedure described in thispaper.
In the present method, the use of a 3.0 ml. sample volume and the maintenance of the mercury meniscus at the 10.0-ml. mark were chosen with the purpose of establishing a large liquid-gas interphase area (Fig. 1) . The surface of the sample in the Van Slyke extraction chamber is approximately 1.3 sq. cm./ml. of sample volume; this is an even higher ratio than that of 0.5 sq. cm./ml. of solution calculated on the basis of the size and shape of the reaction flask used in the method by Greenfield and Price
(4).
The conditions are very satisfactory for swirling the sample over the inside of the glass surface in both these rapid gasometric technics.
